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ITEM NO: 11 
 
SUBJECT: Investigation of Methyl tertiary-Butyl Ether (MtBE) Sources Around the Concerto 

Wellfield, Cities of Anaheim/Yorba Linda, Orange County 
 
BACKGROUND 
 
The Concerto wellfield is located within the cities of Anaheim/Yorba Linda in Orange County (see 
Attachment 1).  The wellfield consists of supply wells identified as Ballad (inactive), Concerto No. 1 
(inactive), and Concerto No. 2.  These wells are owned and operated by Southern California Water 
Company (SCWC).  These wells are impacted by or are threatened by volatile organic compounds 
(VOCs) and/or MtBE.    
 
The Concerto wellfield investigation is a concerted effort by regulators, responsible parties and water 
purveyors to define the magnitude and source of the MtBE detected since 1995 in the Anaheim/Yorba 
Linda area.   
 
Groundwater pumping in the Concerto wellfield began during the 1950’s.  In 1985, tetrachloroethene 
(PCE) and other VOCs were detected (up to 31.3 parts per billion (ppb)) in Ballad and Concerto No. 1 
and these wells were shut down.  In response to the VOC contamination, in July 1990, the Orange 
County Water District  (OCWD) initiated an investigation to determine the source of the VOCs with the 
installation of three shallow groundwater monitoring wells (AM-1, AM-2, and AM-3) located downgradient 
or crossgradient from the impacted water production wells.  No source of the VOCs was identified.  In 
1993, a replacement well, Concerto Well No.  2, was constructed. 
 
In 1995, routine groundwater monitoring of the Concerto wells was modified to include analysis for MtBE, 
a fuel oxygenate found in gasoline.  These tests indicated low levels of MtBE in all three of the Concerto 
wells.  On December 3, 1998, a maximum concentration of 3.7 ppb of MtBE was detected in a sample 
collected from Concerto No. 2. (The primary and secondary Maximum Contaminant Levels (MCLs) for 
MtBE are 13 ppb and 5 ppb, respectively.)   In the summer of 1999, modifications were made to Concerto 
Well No. 2 in an effort to reduce the impact of MtBE contamination.  These modifications included 
changes to the pump intake so that groundwater would be extracted from the lower portion of the 500-
foot deep well, rather than the shallower portions.  Concerto Well No. 2 currently serves approximately 
6,000 customers in the City of Yorba Linda.  Recent analyses of water from Concerto Well No. 2 
conducted by OCWD indicate MtBE concentrations ranging from 1.0 to 1.3 ppb.  
 
EVALUATION OF POTENTIAL MtBE SOURCES 
 
In response to the presence of MtBE in Concerto Well No. 2, Board staff held a stakeholder group 
meeting in early 1999.  Stakeholders included representatives from the SCWC and their environmental 
consultant (Mission Environmental), the Department of Health Services (DHS), Orange County Health 
Care Agency (OCHCA), OCWD, Anaheim Public Utilities Department (Anaheim), and Board staff. 
 
The stakeholder group conducted a preliminary survey and identified approximately thirteen (13) potential 
MtBE sources within a one-mile radius of the Concerto wellfield.  This survey identified three retail 
gasoline service stations with past reported releases of petroleum products as potential sources of the 
MtBE contamination.  These sites and the responsible parties (RPs) are:  
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1. Arco service station located at 5700 La Palma Avenue, Anaheim - BP West Coast Products (ARCO) 
 
2. Texaco service station located at 15650 East La Palma Avenue, Anaheim - Equilon Enterprises LLC 

(doing business as Shell Oil Products US)  
 
3. Former Unocal service station located at 19851 Esperanza Road, Yorba Linda - Tosco Corporation 

(a wholly-owned subsidiary of Phillips Petroleum Company) 
 
These RPs had conducted preliminary site investigations and initiated remedial activities at the sites.  In 
response to the MtBE contamination around the Concerto wellfield, on June 25, 1999, Board staff 
required the RPs to conduct additional investigations at their respective sites to define any existing on- 
and off-site contaminant plumes.  The RPs were also directed to work jointly to investigate the area 
surrounding the Concerto wellfield, to submit monthly status reports, and to attend the stakeholder 
meetings.  Several other businesses in the immediate area that had underground storage tanks were also 
required to install monitoring well(s) to determine if there was any indication of gasoline releases. 
 
These investigations defined the petroleum hydrocarbon and the MtBE plumes at all three sites, with the 
exception of the cross-gradient boundary of the Texaco/Arco contaminant plume.  The investigations in 
that area could not be completed due to the close proximity of these two sites and difficulties in obtaining 
an access agreement from the adjacent property owners (known as the I-Star property, former Canyon 
Corporate Center).  All three sites are currently undergoing active soil and groundwater remediation or 
groundwater monitoring.  No further investigations were required at the non-retail tank sites, as none of 
them had detected any evidence of releases. 
 
On September 11, 2000, Board staff required the three RPs to conduct a comprehensive area-wide 
cooperative MtBE investigation.  In response to these directives and to seek stakeholder input, numerous 
semi-monthly stakeholder meetings as well as separate technical meetings were held.   These meetings 
provided a forum to review preliminary data, initiate the approval or revisions to various workplans, and to 
solicit comments and/or concerns from the stakeholders.  
 
MtBE PLUME INVESTIGATION 
 
As result of input from the stakeholders, a number of innovative techniques were used to investigate the 
plume.  The MtBE plume investigation included the use of continuous multi-channel tubing (CMT) 
monitoring wells.  Each CMT well has polyethylene tubing in seven distinct monitoring chambers with 
discrete openings at different depths.  The use of this type of well allowed for a vertical profile of both 
water level and chemistry.    An array of these multi-channel monitoring wells was installed in the city’s 
right-of-way areas across the anticipated plume to determine the plume location and concentrations at 
different depths.   
 
The CMT wells were installed, as approved by the stakeholder group, in three phases.  In April 2001, 
three CMT wells were installed during the first phase.   These wells were located north of the production 
wellfield (RMW-3), adjacent to the inactive Ballad well (RMW-2), and southeast of the Concerto well field 
(RMW-5).  From August through September 2001, second and third phases of the investigation were 
completed.  A total of eleven (11) wells were installed arrayed along two transects.  Six wells (RMW-9, 
RMW-10, RMW-14, RMW-15, RMW-16, and RMW-17) were installed along the east-west transect 
(Orangethorpe Avenue) and five wells (RMW-6, RMW-7, RMW-8, RMW-20, and RMW-23) were installed 
along the north-south transect.      
 
To further determine the lateral and vertical distribution of MtBE in the shallow-water bearing zone in the 
nearby residential neighborhood, which surrounds the Concerto wells, a direct-push technique, called 
Cone Penetrometer Testing (CPT), which allows for groundwater sampling without installing a monitoring 
well, was conducted.  From October through December 2001, a total of 56 CPT locations (CPT-1 through 
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CPT-18, CPT-27 through CPT-31, CTP-39 through CPT-69, and CPT-72 through CPT-74) were 
advanced and sampled.  To determine the accuracy of CPT sampling results, groundwater samples were 
collected from three CPT locations (CPT-72, CPT-73, and CPT-74) located adjacent to CMT wells (RMW-
14, RMW-16, and RMW-17).  In January 2002, additional  “step-out” locations were sampled.  Generally, 
these locations were approximately 50 feet away from the earlier CPT locations in all four directions, 
where feasible.  (See Attachments 2 and 3.) 
 
FINDINGS 
 
The Concerto wellfield is located in the Santa Ana Forebay Groundwater Subbasin that includes an active 
groundwater recharge area.  This investigation evaluated the shallow groundwater units since it is most 
vulnerable to MtBE and other VOC contamination. 
 
Soils beneath the study area include alluvial Santa Ana River deposits (the shallower unit) and fine-
grained marine sediments of the Fernando Formation (the deeper unit).  The groundwater flow in the 
upper aquifer (upper 60 feet) appears to be predominantly horizontal.  Based on measured groundwater 
elevations, horizontal hydraulic gradients, upgradient of the Concerto wellfield, are estimated to range 
from 0.006 to 0.01 feet/foot.  Also, the Concerto wellfield has hydraulic influence in portions of the study 
area that may create some vertical migration as a result of pumping from the deeper zones. 
 
To evaluate the shallow groundwater system, groundwater samples were generally collected from 30 to 
40 feet (shallow groundwater was encountered at this depth) to a maximum depth of 200 feet below 
ground surface (bgs) (RMW-16).  Based on the results, MtBE was detected in groundwater samples 
collected from 8 of the CMT wells and many of the CPT locations.  According to these results, MtBE 
concentrations ranged from trace amounts to a maximum of 41 ppb.  There were other samples that 
generated higher MtBE values, considerably above other detected values.  Some of these values were 
not used in defining the plume,  because they were not confirmed by subsequent verification sampling.      
 
MtBE was detected throughout the study area and was generally detected in depths shallower than 100 
feet bgs.   The exceptions to this trend included CMT wells RMW-2, RMW-3, RMW-16, and RMW-17.  
The MtBE concentrations detected in these locations were detected in three zones (chambers in the 
CMT) deeper than 100 feet bgs.    
 
Also, the investigation revealed the presence of MtBE in monitoring well RMW-3, upgradient of the 
Concerto well field.  The MtBE detected in RMW-3 appears to be unrelated to the regional MtBE plume.  
This assessment is based on the difference in the lithology, geography, and chemistry of RMW-3 
compared to other wells in the area.   
 
CURRENT REMEDIAL ACTIVITIES 
 
There were confirmed gasoline releases from the three RP sites (gasoline service stations) indicated 
above.  The release from Arco dates back to 1992 and site investigations were completed between 1993 
and 1996.  The residual contamination at the site currently is at such low levels that it does not warrant 
active remediation.  The releases from the Texaco facility were identified in 1996.  The contaminated soil 
was excavated and removed from the site.  Once again, the residual contamination at the site does not 
warrant active remediation.  The groundwater at this site is monitored on a regular basis.  Currently, the 
Unocal station is conducting both vapor extraction and groundwater pump-and-treat to remove the 
subsurface contamination.     
 
The contaminant levels of MtBE detected in the aquifer upgradient of the wellfield are low and the 
monitoring wells are routinely monitored to determine concentration trends of MtBE in the aquifer.  The 
data collected to date suggest that a pump and treat system or other remedial alternatives may not be 
technically and economically feasible.  The MtBE plume seems to be confined to the shallow aquifer, 
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except at RMW-2, 3, 16, and 17.  The 14 monitoring wells are located upgradient of the Concerto wellfield 
and downgradient of the service stations.  The three arrays of transect wells will continue to be monitored 
on a regular basis to evaluate the MtBE plume’s potential impact on the production well.  Board staff 
believes that the MtBE plume will not further degrade the quality of water in the active production well 
(Concerto No. 2).  However, as a precautionary measure, Board staff is proposing to require the parties 
to develop a contingency plan, should it become necessary to shut down Concerto No. 2 due to the MtBE 
plume.   
 
SCWC CONCERNS 
 
In a letter dated May 16, 2002 (Attachment 4), SCWC raised several concerns regarding the investigation 
of the sources of the MtBE in the Concerto wellfield.  In its letter, SCWC stated that it believed that its 
assets were placed at risk by Board staff’s arbitrary and capricious decisions.  The SCWC made several 
allegations.  The major allegations, followed by Board staff’s responses, are listed below. 
 

1. Allegation:  Board staff is reluctant to require the RPs to complete the regional investigation 
required by the Board in August 2000 and the pace of these investigations are not consistent 
with the schedules indicated in the October 6, 2000 Executive Officer’s Report to the Board.   
 
Response: Board staff and SCWC may not be in full agreement on what is needed for the 
regional MtBE investigation, but staff has never been reluctant to require the RPs to complete 
the regional investigation.  It is true, however, that the investigations did not proceed 
according to the time schedules indicated in the documents referenced above.  There were 
unavoidable delays caused by access problems to private and public properties.  Other 
delays were caused by the unavailability of the specialized equipment needed for the CMT 
well installation.  These delays were discussed at the stakeholder meetings.  Other delays 
were due to the fact that Board staff attempted to develop consensus among the large 
stakeholder group regarding details of the investigation.  The scale and complexity of the 
investigation necessitated a process by which the schedule and scope of field efforts were 
planned, updated and modified through regular meetings of the stakeholders.  Therefore the 
actual duration of the investigative activities was longer than anticipated in earlier statements 
made by Board staff in the initial phase of this investigation.  
 

2. Allegation:    The SCWC believes that much of the data collected to date by the RPs is 
questionable because of lost equipment in wells and analytical irreproducibility. 
 
Response:  It is true that some of the lead tubing was lost in the wells during the installation 
of the CMT chambers.  However, data generated from these wells indicate that the lost 
tubing did not have any impact on the sample collection or the analytical results.  As 
indicated above, there were some outliers in the data sets generated.  However, verification 
sampling provided data consistent with the other data sets and the outliers were not used in 
defining the plume.   
 

3. Allegation:  There are known upgradient sources with elevated MtBE.  They have not been 
comprehensively characterized, nor are their remediation efforts complete to an extent that 
would otherwise minimize risk to groundwater or SCWC’s wells. 
 
Response:  The stakeholders identified all potential sources of MtBE and all of those 
potential sources were investigated.  All identified sources were characterized and 
remediated as appropriate.  Board staff is not aware of any other sources of MtBE that have 
not been comprehensively characterized.  Staff requested information on other MtBE sources 
from SCWC and has not received any details from SCWC. 
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4. Allegation:  There is strong evidence linking the known sources to the Concerto wellfield.  
Board staff appears to be allowing the RPs to perform work to disprove their contributions, 
instead of directing efforts to solving the problem. 
 
Response:  Problem identification is a necessary step before solutions can be developed.  
Board staff, with input from stakeholders, directed the RPs to characterize their sites and, 
where appropriate, to remediate soil and groundwater contamination.  Both Texaco and 
Unocal have either ongoing remediation or have completed remedial activities at their sites.  
The residual contamination at the Arco site does not warrant active remediation at this time. 
 

5. Allegation:  SCWC has withdrawn its access agreement to Ballad well site due to concerns 
about the work and methods used by the RPs’ consultants and it does not concur with the 
Board staff that there should be a priority to test these wells. 
 
Response:  Board staff feels that continued monitoring of Ballad well is critical to evaluate the 
impact of the MtBE plume on the Concerto wellfield.   
 

In general, SCWC felt that Board staff’s actions in response to the MtBE in and around the Concerto 
wellfield were not appropriate and that the decisions of Board staff are arbitrary and capricious.  
Therefore, Board staff scheduled this matter for consideration by the Board to resolve these issues.      
 
RECOMMENDATIONS 
 
The investigation has confirmed MtBE to be present in trace to low concentrations in the aquifer 
upgradient of the Concerto wellfield.  Also, MtBE was detected in the shallow portion of the aquifer, which 
flows primarily horizontally rather than vertically except in the vicinity of Concerto No. 2.  Despite the 
extensive investigation and sampling, no specific source of the MtBE contamination detected in the 
Concerto wellfield area could be identified.  Based on the above factors and the fact that active 
remediation and/or groundwater monitoring continues at the three retail service station sites, Board staff 
proposes to implement the following actions:   
 
1. Continue groundwater monitoring of the CMT wells.   A workplan for groundwater monitoring must be 

submitted and approved by staff with input from the stakeholders.   
 
2. Install additional monitoring wells, including conventional and/or multi-depth wells.  
 
3. Continue regularly scheduled stakeholder meetings. 
 
4. Continue current remedial and/or monitoring activities at the three service stations.   
 
5. Pursue the development of a contingency plan between the SCWC and the responsible parties for 

the gas stations for implementation in the event of adverse impacts to Concerto No. 2 from the MtBE 
plume.  

 
Board staff recommends that the Board affirm this course of action. 
 




























